The lesions of locoweed (Astragalus mollissimus), swainsonine, and castanospermine in rats.
To better characterize and compare the toxicity of and lesions produced by locoweed (Astragalus mollissimus) with those of swainsonine and a related glycoside inhibitor, castanospermine, 55 Sprague-Dawley rats were randomly divided into 11 groups of five animals each. The first eight groups were dosed via subcutaneous osmotic minipumps with swainsonine at 0, 0.1, 0.7, 3.0, 7.4, or 14.9 mg/kg/day or with castanospermine at 12.4 or 143.6 mg/kg/day for 28 days. The last three groups were fed alfalfa or locoweed pellets with swainsonine doses of 0, 0.9, or 7.2 mg/kg/day for 28 days. Swainsonine- and locoweed-treated rats gained less weight, ate less, and showed more signs of nervousness than did controls. Histologically, these animals developed vacuolar degeneration of the renal tubular epithelium, the thyroid follicular cells, and the macrophage-phagocytic cells of the lymph nodes, spleen, lung, liver, and thymus. Some rats also developed vacuolation of neurons, ependyma, adrenal cortex, exocrine pancreas, myocardial epicytes, interstitial cells, and gastric parietal cells. No differences in lesion severity or distribution were detected between animals dosed with swainsonine and those dosed with locoweed. Rats dosed with castanospermine were clinically normal; however, they developed mild vacuolation of the renal tubular epithelium, the thyroid follicular epithelium, hepatocytes, and skeletal myocytes. Special stains and lectin histochemical evaluation showed that swainsonine- and castanospermine-induced vacuoles contained mannose-rich oligosaccharides. Castanospermine-induced vacuoles also contained glycogen. These results suggest that 1) swainsonine causes lesions similar to those caused by locoweed and is probably the primary locoweed toxin; 2) castanospermine at high doses causes vacuolar changes in the kidney and thyroid gland; and 3) castanospermine intoxication results in degenerative vacuolation of hepatocytes and skeletal myocytes, similar to genetic glycogenosis.